Early detection of atrial fibrillation (AF) is crucial for averting AF-related stroke and heart failure, but treatment is delayed when AF is not recognized. The critical need for early detection and treatment requires education to promote AF awareness. Knowledge deficits, attitudes, and beliefs about AF that should be addressed to improve awareness and reduce treatment-seeking delay in older adults at risk for developing AF have not been well documented. The purpose of this study was to describe knowledge, treatment-seeking attitudes, and beliefs about AF in adults ⩾ 65 years old and identify demographic characteristics associated with knowledge, attitudes, and beliefs. Patients with no history of AF recruited from an academic medical center were interviewed using the Knowledge, Attitudes, and Beliefs about Atrial Fibrillation Survey. Data were analyzed using descriptive statistics and independent t tests. Participants (N = 180) were 63% male with a mean age of ±3.± 6.0 years, and 52% held ⩾ 4-year college degree. About one third could not identify common symptoms of AF including palpitations (31%), chest pain (36%), dyspnea (30%), and fatigue (35%). A majority (84%) lacked confidence to recognize AF, and 58% were not sure when they should seek care for AF symptoms. Nearly a third (32%) believed palpitations are always present with AF, and 74% believed that low energy would not be their only symptom of AF. Higher scores for AF Symptom Knowledge (p = .02) were observed in females, and General Knowledge about AF was greater for younger participants (p < .001). Participants lacked knowledge and confidence to aid decision-making for treatment-seeking for symptoms of AF and held inaccurate beliefs about AF that could hinder early treatment-seeking. Programs to promote AF awareness should explain the spectrum of symptoms that may be manifested by AF and include action plans for responding to symptoms. 
Introduction
Early detection of atrial fibrillation (AF) is an international health care priority. Untreated AF is associated with a fivefold risk for thromboembolic stroke and is known to contribute to heart failure (HF; Kirchhof et al., 2016) . Failure to detect AF represents a missed opportunity for individuals to receive critical treatment to reduce AF-related stroke and HF. The longer AF remains untreated, the more difficult it becomes to restore and maintain sinus rhythm (Kirchhof, 2009) . As the population ages and more people are afflicted with comorbid conditions such as diabetes and obesity that promote development of AF, a greater number of individuals will be at risk for living with undetected AF and AF-related complications (Ball, Carrington, McMurray, & Stewart, 2013) .
The critical need to detect AF early and the magnitude of individuals at risk for complications of undetected AF has recently led to interest in developing educational programs to foster awareness of AF and promote treatment-seeking for signs and symptoms of AF (American Heart Association, 2017a; Atrial Fibrillation Association, 2017; Heart Rhythm Society, 2011). However, the evidence to guide educational interventions is lacking. Knowledge deficits, attitudes, and beliefs about AF that might be modified to promote treatment-seeking in older adults at risk have not been well documented.
Review of Literature
What is known is that lack of knowledge about AF is widespread (Aliot et al., 2010) . Early detection and treatment for AF is hindered when people do not recognize symptoms as requiring medical attention or do not experience symptoms when the condition is present. documented that treatment-seeking delay is common in those experiencing symptoms of AF, discovering that 69% of participants delayed seeking treatment for weeks to months after symptom onset. Patients with AF reported that prior to diagnosis they had never heard of AF; did not recognize their symptoms such as fatigue, dyspnea, or transient palpitations as important; and did not seek evaluation until symptoms became severe enough to interfere with daily activities (McCabe, Rhudy, & DeVon, 2015) . Lane, Ponsford, Shelley, Sirpal, and Lip (2006) reported that 49% of participants diagnosed with AF could not identify their condition, and 46% were not aware that AF was a risk factor for stroke. Others reported that 29% (Desteghe et al., 2016) and 38% (Frewen et al., 2013) of participants who were diagnosed with AF were unaware of their diagnosis. Unrecognized AF is associated with increased morbidity and mortality (Dilaveris & Kennedy, 2017; Siontis et al., 2016) . Compared to patients who were aware of their diagnosis, O'Neal et al. (2016) reported that patients who were not aware they had AF had a 94% increased risk for death. These findings spotlight the need for strategies to improve awareness of AF. Yet, there is a paucity of published literature about specific knowledge deficits, attitudes, and beliefs about of AF in those at risk that need to be addressed in educational programs to promote AF awareness. The purpose of this cross-sectional descriptive study was to identify knowledge, attitudes, and beliefs about AF and treatmentseeking in older adults (⩾ 65 years of age) who were diagnosed with ⩾1 medical risk factor for developing AF and to determine if knowledge, attitudes, or beliefs about AF differ by age, sex, or level of educational attainment.
Methods

Study Design
A descriptive cross-sectional design was used.
Setting and Participants
This study was conducted at an academic medical center in the Midwestern United States. The convenience sample included patients who were recruited from a primary care clinic. Patients who were at least 65 years of age; had ⩾ 1 documented medical risk factor for developing AF (e.g., hypertension, coronary artery disease [CAD] , HF, obstructive sleep apnea, diabetes, or obesity [body mass index >30]); and had access to and ability to communicate by telephone were eligible to participate. Risk factors were validated in the medical record. Patients who had been diagnosed with AF (no matter how transient), those who had a cognitive deficit documented in the medical record, lived with someone diagnosed with AF, or reported having training or education that would expose them to knowledge about AF (health-care professional or paraprofessional) were excluded.
Instrument
The Knowledge, Attitudes, and Beliefs about Atrial Fibrillation Survey (KABAFS) was used to measure knowledge, attitudes, and beliefs about AF. This instrument was developed by the authors because no published instrument was available to measure these concepts. Leventhal's common sense model was the guiding framework for development of items for the KABAFS. Leventhal et al. (2012) proposed that when symptoms or an illness occur, individuals respond based on their beliefs about the symptom/s' or illness's cause, seriousness, timeline (chronic or transient), controllability (ability to self-manage vs. requiring professional management), and ability to identify the symptom/s as associated with a known condition. Thus, beliefs about the symptoms or illness influence treatmentseeking decisions and behaviors (Leventhal et al., 2012) .
Items on the KABAFS were designed to assess knowledge deficits and inaccurate beliefs about AF and were based on findings from previous studies where participants reported treatment-seeking delay for symptoms of AF. Items for the Attitudes about Recognizing and Seeking Treatment for AF subscale were modifications (with permission) of items from an instrument to measure knowledge, attitudes, and beliefs about acute coronary syndrome (ACS; Riegel et al., 2007) . The KABAFS is a 33-item survey that measures knowledge about symptoms related and not related to AF, general facts about AF, attitudes about recognizing AF and seeking treatment, and beliefs about AF and responding to its' symptoms. The KABAFS was evaluated for content validity by nine experts (content validity index of .87) and cognitive interviews with six patients ⩾ 65 years old who had ⩾ 1 medical risk factor for developing AF. Features of the KABAFS are displayed in Table 1 .
Procedures
This study was approved as a minimal risk study by the institutional review board (IRB) of the medical center. Records of primary care patients who had consented to review of their records for research purposes were screened for eligibility. Eligible patients were sent IRBapproved invitation letters explaining the purpose of the study and participant requirements. A form indicating interest in participating or declining participation was included with the invitation. Interested participants were asked to return the form and were contacted by telephone to arrange for face-to-face or telephone interview. Informed consent was obtained prior to the interview. Data collection interviews were conducted by one RN interviewer who was trained and supervised by the primary investigator.
Statistical Analysis
Descriptive statistics were used to describe mean scores and individual items on the KABAFS. Independent t tests were used to identify differences in mean KABAFS scores by age and sex, and one-way analysis of variance was used to identify differences by educational attainment grouped as graduate degree, 2-or 4-year college degree, and high school or less. Data were examined to assure that assumptions for the parametric tests were met. In the absence of published studies describing knowledge, attitudes, and beliefs about AF in older adults at risk for developing AF, the sample size was based on previous studies that evaluated knowledge in patients with diagnosed AF where sample sizes ranged from 93 (Lane et al., 2006) to 200 (Koponen et al., 2007) . The sample size of 180 provided .80 power to detect that differences in mean KABAFS scores for age, sex, and level of educational attainment were >zero. Level of significance was set at .05 for all statistical tests.
Results
Characteristics of the Sample
The sample was 63% male, 98% Caucasian with a mean age of 73.7 ± 6.0 years and range of 65 to 91 years. Participants were well educated with 52% holding a bachelor's or graduate degree.
Knowledge of Symptoms
A high proportion of participants were able to identify arrhythmia-related AF symptoms such as fast heartbeat (84%) and skipping beats (73%). About one third of participants did not recognize common symptoms of AF such as shortness of breath (30%) and decreased energy (35%). A majority of participants identified symptoms such as arm pain (71%) and arm numbness (67%) as symptoms of AF (Table 2) .
General Knowledge About AF
Over one third of participants did not know that AF could occur in the absence of preexisting heart disease (37%) and that hypertension was a risk factor for AF (37%). One quarter of participants did not know that untreated AF with symptoms that are not bothersome could lead to other serious health problems. Nearly a third (30%) did not know that even in the absence of diagnosed heart disease, episodes of rapid heartbeats and lightheadedness should be evaluated.
Attitudes About Recognizing AF and Seeking Treatment
A majority of participants lacked confidence that they could recognize symptoms of AF in themselves (74%) and could tell the difference between symptoms of AF and another medical condition (90%). More than half of the participants were not confident that they would know when to get help for symptoms of AF (59%) or would know which symptoms of AF require emergency care (75%).
Beliefs About AF and Seeking Treatment
A majority of participants agreed that it was important to seek evaluation for new shortness of breath, would be concerned about transient skipping or fast heartbeats, and would not delay seeking evaluation if they thought they were experiencing symptoms of AF. Nearly a third believed that if they were experiencing AF, it would be accompanied by feeling a rapid heartbeat and 74% doubted that low energy would the only symptom they would experience if they had AF (Table 3) .
Knowledge, Attitudes, and Beliefs About AF Survey Scores by Demographic Characteristics
We observed a higher mean General Knowledge about AF score in younger participants (M, 3.36 ± 1.0 vs. M, 2.48 ± 1.5, t = 3.94, p = <.001). Age was stratified as younger (65-74 years) and older (⩾75 years). The AF Symptom Knowledge score was higher in females than males (M, 5.34 ± 1.6 vs. M, 4.52 ± 2.2, t = 2.39, p = .02). There were no other differences in AF Symptom Knowledge, Non-AF Symptom Knowledge, Attitudes, and Belief scores by age, sex, and educational attainment. See Table 4 for KABAFS scores for the total sample. There were differences by age, sex, and educational attainment on single items in the scale. When compared with younger participants, older participants reported they would be more concerned about the symptom of a skipping heart beat that comes and goes (M, 3.0 ± 0.63 vs. M, 2.8 ± 0.71, t = 2.3, p = .02). A greater percentage of females compared to males correctly identified a rapid heartbeat (94.5% vs. 75%, χ 2 = 8.87, p = .003) and pounding heartbeats (80% vs. 60%, χ 2 = 6.17, p = .01) as symptoms of AF. Compared to females, males' mean score (lower score equals more agreement) reflected more agreement that they would wait to seek evaluation for AF symptoms until symptoms interfered with daily activities (M, 3.27 ± 0.62 vs. M, 3.0 ± 0.67, t = 2.06, p = .04). In addition, if they thought they were having symptoms of AF, they would talk first with a family or friend to help them decide whether to see their health-care provider about the symptoms (M, 2.91 ± 0.80 vs. M, 2.63 ± 0.76, t = 2.08, p = .04). A higher percentage of participants witha graduate education (87%) compared to associate or bachelor's degree holders (77%) and ≤ high school education (56%) correctly identified that untreated AF, even when symptoms were not bothersome, can lead to other serious health problems (χ 2 = 9.82, p = .007).
Discussion
Our study identified knowledge deficits and misperceptions about AF held by older adults who are at risk for developing AF. We found that a substantial portion of older adults lacked knowledge about AF and AF symptoms, were not confident they could recognize AF, and were unsure of when to seek treatment if they believed they had the condition. These data provide evidence to support the need to develop educational interventions to increase awareness of AF and equip individuals with the knowledge and skills to aid prompt treatment-seeking for signs and symptoms of AF.
Knowledge of Symptoms
Arrhythmia symptoms such as rapid heartbeats and skipping heartbeats were recognized by most participants as symptoms of AF. About one third of participants did not recognize shortness of breath and fatigue as symptoms of AF; symptoms that in the professional literature are commonly attributed to AF (Rienstra et al., 2012) . Findings from the current study are similar to reports from previous studies of participants with recently diagnosed AF who delayed treatment-seeking because they attributed gradually progressing shortness of breath and fatigue to factors such as deconditioning, inadequate sleep, or normal aging that they did not believe warranted medical attention McCabe et al., 2015) . These data reflect lack of knowledge about the range of AF symptoms including those that might be considered noncardiac. Investigations of treatmentseeking delay for symptoms of myocardial infarction (MI) or ACS revealed similar responses to symptoms perceived as noncardiac. Individuals delayed when they did not experience the typical chest pain they expected would occur with an MI (Burnett, Blumenthal, Mark, Leimberger, & Califf, 1995; Dracup & Moser, 1997; Moser et al., 2007) . In a study of knowledge, attitudes and beliefs about ACS in participants with a prior ACS event, O'Brien, O'Donnell, McKee, Mooney, and Moser (2013) reported that more than half were unable to recognize less common symptoms (jaw pain, indigestion, neck pain) as symptoms of ACS. These findings spurred efforts to increase recognition of the breadth of symptoms that could be experienced with MI or ACS (American Heart Association, 2014; Caldwell & Miaskowski, 2002) . Likewise, educational interventions to increase recognition of AF must convey that AF may manifest with vague symptoms such as shortness of breath or fatigue, without arrhythmia symptoms, or may not produce any symptoms at all.
General Knowledge About AF
Responses to true-false items revealed that 25% to 37% of participants lacked knowledge that is important for identifying personal risks for developing AF. Hypertension is the most common medical risk factor for AF and increases the risk of developing AF 7-fold in persons age 65 to 74 years and 15-fold in those ⩾ 75 years old (Chyou, Hunter, Mollenkopf, Turakia, & Reynolds, 2015) . The importance of educating people to recognize hypertension as a risk factor for stroke or CAD is promoted by the American Heart Association (2017b); yet, guidelines for the treatment of AF do not address the practice of discussing this risk with hypertensive patients (January et al., 2014) . Considering that globally, 502 million individuals over 60 years of age have been diagnosed with hypertension (Mills et al., 2016) , it is critical to convey the message that older age and hypertension substantially increase the risk for developing AF.
Over one third (37%) of participants did not know that AF could occur in the absence of other preexisting cardiac disease. This knowledge deficit was also present in participants with recently detected AF who delayed treatment-seeking. Participants reported that because they believed they had a healthy heart they were not vulnerable to developing a heart rhythm disorder and therefore did not seek evaluation for transient episodes of fast heart beats or lightheadedness (McCabe et al., 2015) . This knowledge deficit is important to address in programs to promote awareness of AF because older age, even in the absence of other cardiovascular conditions, increases the risk of developing AF by 1.3% for those 65 to 74 years of age. This age-related risk more than doubles (3.2%) for or those ⩾ 75 years making age ⩾ 75 years the most potent single risk factor for developing AF (Chyou et al., 2015) .
Of particular concern is that 25% of the total sample and 44% of those with a high school education or less did not know that untreated AF even if symptoms are not bothersome can lead to complications. This finding has implications for education because about one third of patients do not experience symptoms prior to their AF diagnosis (Dilaveris & Kennedy, 2017) . People should be informed that symptoms perceived as tolerable and not bothersome or the absence of symptoms do not portend a lower risk for AF-related stroke (Kirchhof et al., 2016) . After adjustment for age and stroke risk, compared to those with new onset AF who experience palpitations, those who have nonpalpitation symptoms and those who are asymptomatic have 3.5 and 2.7-fold higher risk for cerebrovascular events, respectively (Siontis et al., 2016) . Asymptomatic untreated AF is discovered incidentally in about onequarter of patients admitted for stroke and is associated with HF induced by the persistent rapid ventricular response to AF (Savelieva & Camm, 2000) .
Attitudes Toward Recognizing AF and Treatment-Seeking
The majority of participants were not confident that they would be able to recognize symptoms of AF in themselves and were not sure they would know when to seek help for AF. This lack of confidence was associated with lack of knowledge about AF symptoms (r = .31, p < .001). This finding is consistent with Leventhal's common sense model that proposes that treatment-seeking for symptoms is influenced by the schema or meaning attached to the symptom/s and the presence of and action plan to manage the symptom/s (Leventhal et al., 2012) . The low level of confidence regarding knowing when to seek help for AF symptoms demonstrates the importance of including both recognition of signs and symptoms of AF and action planning in response to signs and symptoms as important elements of educational programs to improve treatment-seeking.
Beliefs About AF and Seeking Treatment
It is encouraging that participants' scores reflected recognition of the need for evaluation of new shortness of breath, concern for skipping heartbeats that come and go, transient fast heartbeats, and the belief that they would not wait to seek medical attention until AF symptoms interfered with daily activities. These findings may reflect the characteristics of participants in this particular setting who have an assigned primary care provider, were able to access care, and whose high level of educational attainment may not be representative of the population of older adults who are at risk for developing AF. Nevertheless, a substantial portion of participants held inaccurate beliefs about AF that could hinder treatment-seeking. The expectation that AF is usually accompanied by a fast and hard heartbeat and the belief that fatigue would not be the only symptom experienced with AF indicates a need to inform individuals about the manner in which AF may present and the fact that it may occur without obvious cardiac-related symptoms.
About one third of participants reported that they would consult with family members before seeking evaluation if they thought they might have AF. There is little data to determine the influence of consultation from others on treatment-seeking delay for symptoms of AF. Although in studies of treatment-seeking delay for MI, consulting family members was associated with delayed treatment , one study conducted to examine factors associated with delay in seeking treatment for AF symptoms documented that consulting family members was not associated with delay . Additional studies are needed to elucidate the influence of consulting with others on treatment-seeking for AF.
Association of Demographic Characteristics With Knowledge, Attitudes, and Beliefs
There is little to no information about the associations of demographic characteristics and knowledge, beliefs, and attitudes about AF in older adults at risk for developing AF. Frewen et al. (2013) reported that those with a lower level of educational attainment were less likely to be aware of their AF diagnosis. Our findings that knowledge of AF symptoms was greater in females compared to males and general knowledge of AF was higher in participants under 75 years old provide preliminary findings that should be compared to knowledge generated in future studies. It is too early to draw conclusions that would influence how educational programs can be designed to target particular demographic groups. More research is needed to determine if demographic characteristics related to knowledge in patients at risk for AF are the same as those in patients already diagnosed with the condition, namely younger age (Koponen et al., 2007; McCabe, Schad, Hampton, & Holland, 2008 ), higher education (McCabe et al., 2008 , and male sex (Koponen et al., 2007) .
Limitations
The generalizability of our findings is limited by data collection at a single site with a homogeneous population lacking diversity. The high level of educational attainment of our sample may have influenced responses. The KABAFS was determined to have content validity, and three of the five subscales demonstrated acceptable internal consistency reliability for a new instrument. However, the low internal consistency reliability of the General Knowledge about AF and Beliefs subscales that were observed in this sample should be considered when interpreting the results.
Implications for Practice
Our findings raise important implications for practice. Even in this well-educated sample, in about one third of the sample, we documented knowledge deficits and inaccurate beliefs that could hinder treatment-seeking. Given the magnitude of people who are at risk for developing AF and AF-related complications, adults ⩾ 65 years should receive counseling about their risk for AF when they are counseled about their risk for CAD and stroke. Patient education to improve AF awareness can occur in multiple venues (inpatient, primary care, sleep disorder clinics, cardiac rehabilitation programs, Welcome to Medicare preventive visits). Information about AF should contain information about (a) risk factors for developing AF with emphasis that older age alone is a potent risk factor, (b) how to recognize signs (irregular pulse) and symptoms of AF, and (c) action planning for how to respond to symptoms or an irregular pulse. Health fairs and community events that feature screening and information about high blood and lipid status could include information to improve awareness and recognition of AF. The value of public service announcements such as those used to address delays in treatment-seeking for MI and stroke needs to be evaluated.
Summary
This is the first study to describe knowledge, attitudes, and beliefs about AF in older adults at risk for developing AF. The findings are encouraging in that participants' knowledge of arrhythmia symptoms of AF was high, the majority recognized that untreated AF could lead to serious health problems, and beliefs reflected agreement that they would seek treatment if AF was suspected. Yet, even in this highly educated sample, participants lacked knowledge about the range of AF symptoms, were unable to recognize symptoms not related to AF, were unaware that older age alone increases the risk for AF, and lacked confidence for being able to recognize and seek help for AF. Educational programs to improve AF awareness should include content that alerts people to the commons risks for AF, explains the range of AF symptoms, and provides direction for recognizing and responding to signs and symptoms of AF.
McCabe et al.
Page 12 Table 1 Features of the Knowledge, Attitudes, and Beliefs About Atrial Fibrillation Survey. Table 3 Beliefs About Atrial Fibrillation and Symptoms (N = 180). 
